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Description 

The subject invention concerns a method and a de- 
vice in rock drilling wherein a casing provided with a rigid 
front end portion is lowered concurrently with the drilling 5 
to seal said casing front end portion from the wall of the 
drilled hole. 

In drilling wells, for example water wells or energy 
wells, it is often very important that surface water and 
pollutants do not stream into the drill hole. In order to 10 
prevent this from happening, it is common practice to 
force a casing through the earth stratum and through 
the uppermost rock strata, which often are cracked and 
consequently constitute possible risks that surface wa- 
ter and pollutants entrained therein penetrate into the is 
drill hole. In accordance with one prior-art method the 
casing may be pulled down through the drill hole con- 
currently with the very drilling thereof. One type of such 
simultaneous drilling and pulling down of the casing is 
the method known as the ODEX Method. According to 20 
this, the casing which could be made from e.g. a plastics 
material, is fitted at its lower end with an end sleeve of 
metal or some other heavier material. The end sleeve 
may be attached to the casing by means of rivets or 
screws when the casing is made of plastics. If the casing 2s 
is made of metal, the end sleeve could also be attached 
thereto by means of welding. In accordance with the pri- 
or-art method, the end sleeve is formed at its top with a 
shoulder projecting beyond the inner wall of the casing 
against which abuts a portion of a drill tool rotating inside 30 
the casing interior. A central drill bit as well as a so called 
reamer project below the lower end of the end slevee, 
and upon rotation of the drill in one direction the reamer 
is forced to expand in the radial direction in such a man- 
ner that it becomes possible to perform drilling opera- -35 
tions below the end sleeve for reaming a drill hole the 
diameter of which exceeds that of the casing. Because 
of the abutment of the drill body against the end sleeve 
shoulder the casing is pulled downwards simultaneous- 
ly with the drilling at the pace of the drilling operations. 40 
When the casing reaches the desired depth, the drill tool 
is rotated in the opposite direction, whereby the reamer 
is retracted in the radial direction in such a manner that 
the drill tool together with the drill bit may be pulled up- 
wards in the interior of the casing. 45 

When drilling in this manner, water and drill cuttings 
are fed upwards, mainly in the interior of the casing, but 
material loosened from the rock is advanced upwards 
also in the gap between the casing and the drill hole wall. 
In order to provide the sealing effect referred to above 
between the casing and the drill hole to prevent pene- 
tration of surface water and other pollutants, it is known 
to fit the lower casing sleeve with external rubber seals, 
often having rubber lips engaging the drill hole wall. Dur- 
ing the drilling and the simultaneous pulling downwards 55 
of the casing, these seals are, however, often subjected 
to damages from the material which, during the drilling, 
is forced past the seals upwards in the space between 
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the casing and the drill hole. By the time the drilling is 
completed these seals are damaged to such an extent 
that they no longer are capable of fulfilling the sealing 
purpose for which they were originally intended. Another 
disadvantage inherent in the prior-art seals is that owing 
to their permanent engagement with the drill hole wall, 
the rubber lips offer a non-desirable resistance against 
the pulling-down of the casing. 

The main purpose of the invention is to provide a 
method and a device whereby these disadvantages are 
eliminated, i.e. an arrangement which allows the casing 
to be driven down into the drill hole during the drilling 
without encountering much resistance and, upon com- 
pleted drilling, provides efficient sealing between the 
casing and the drill hole. 

This purpose is achieved in that in one or several 
external peripheral grooves formed in the end part of the 
casing, annular members are lodged, said members be- 
ing of a material which expand with delay when mois- 
tened. 

In order to allow unimpeded lowering of the casing 
during the time the drilling of the casing hole is in 
progress, the expandable material may be coated with 
a delay layer which only slowly dissolves upon its con- 
tact with liquids, thus preventing or at least counter-act- 
ing the expansion of the material during the time re- 
quired to effect the drilling including the simultaneous 
lowering of the casing. 

Preferably, the peripheral grooves in the end portion 
of the casing are formed with walls presenting an ob- 
liquely upwards-directed slope towards the drill hole 
wall. In addition to providing a barb-like retainment force 
to hold firm the casing in the drill hole wall, this arrange- 
ment likewise creates an area of abutment against the 
drill hole wall that is comparatively extensive vertically 
in relation to the width of the grooves. In addition, the 
risk of drill cuttings and other material penetrating into 
the grooves and in doing so impairing the subsequent 
sealing effect is reduced. 

The invention will be described more in detail in the 
following by way of one example, with reference to the 
accompanying drawings, wherein: 

Fig. 1 illustrates the lower portion of a drilling tool 
while reaming a drill hole to allow positioning therein 
of a casing; 

Fig. 2 illustrates the same part of the drill hole with 
a casing in position and the drill tool being retracted 
through the casing; 

Fig. 3 illustrates the casing in sealing position 
against the corresponding drill hole wall, and 
Fig. 4 illustrates on a smaller scale the extension of 
the casing through the upper fissured rock strata 
and the further extension downwards of the drill 
hole through the rock. 

Figs. 1 and 2 illustrate a drilling operation including 
simultaneous lowering of a casing 1 in accordance with 
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the ODEX method referred to previously. The casing 1 
could for instance be made from steel but very often it 
is made from a softer material, such as a plastics mate- 
rial. Reference numeral 2 designates an end sleeve the 
upper portion of which is inserted into the interior of the 5 
casing 1 and which preferably is attached to the casing 
by means of screws, rivets or the like. When the casing 

I is made from steel, the end sleeve 2 could of course 
also be welded to the casing. The sleeve 2 is formed 
with a number of peripheral grooves 3 the side walls of 10 
which, in accordance with the embodiment shown, ex- 
tend obliquely upwards, towards the hole wall 4. In each 
one of the grooves 3 an annular member 5 is inserted, 

the material of said members preferably being a rubber 
material of a kind which expands when moistened. The is 
expandable material of the annular members preferably 
consists of a chloroprene material, for instance a mate- 
rial of the kind marketed under the trade name "Hy- 
drotight". On the expandable material of the annular 
members could be applied a surface coating which is 20 
slowly dissolved by liquid for the purpose of delaying the 
contact liquid/expandable material and thus also delay- 
ing its expansion effect. Naturally, it is also possible to 
formulate the expandable material itself in such a man- 
ner that a suitable expansion delay effect is achieved. 25 
Preferably, the annular members 5 are dimensioned so 
as to be completely or at least almost completely housed 
inside the grooves 3. The upper end edge 6 of the end 
sleeve 2 forms an upwardly directed shoulder against 
which abuts a downwardly facing collar 7 on a guide 30 
member 8 on the drilling tool. The guide member 8 
serves as a mounting piece on which a shaft 9 is fitted, 
the upper end of said shaft being connected above the 
drill hole to a drive unit, not illustrated in the drawings. 
At its lower end, the drilling tool is provided with a drill 3$ 
head 10 above which a reamer 11 is disposed. The 
reamer 11 is mounted on the shaft 9 in such a manner 
between the drill head 10 and the mounting sleeve 8 
that upon its rotation in one direction it is expanded ra- 
dially and is maintained in this position, i.e. the position 40 
illustrated in Fig. 1, whereas upon its rotation in the op- 
posite direction it is retracted, assuming a smaller ex- 
ternal diameter size than the inner diameter size of the 
end sleeve 2. In the latter position the entire tool may 
be pulled upwards through the sleeve 2 and the drill hole 45 
as illustrated in Fig. 2. During drilling operations, the drill 
head 1 0 including the reamer 1 1 are driven into the rock. 
The reamer 1 1 first widens the drill hole below the casing 
and the end sleeve 2 to a diameter size exceeding the 
diameter of the latter by a suitable clearance a which so 
preferably is sufficiently large to allow the casing 1 , dur- 
ing the drilling operation, to be lowered inside the drill 
hole without encountering unnecessary resistance. Drill 
cuttings loosened by the drill head 10 and the reamer 

II are forced upwards together with liquid, if any, ss 
through a longitudinal groove 12 formed in the periph- 
eral surface of the mounting sleeve 8, into the space 
within the casing 1, to be further conveyed upwards 
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through the latter. During the drilling, some drill cuttings 
also flow upwards in the gap a between the end sleeve 

2 and the wall of the drill hole 4. The material flowing 
upwards inside the space a easily slides past the annu- 
lar sealing members 5 without causing any damage 
thereto. Owing to the slope of the walls of the grooves 

3 the lower groove wall efficiently protects the corre- 
sponding annular member 5 whereas the upper groove 
wall serves as a sliding surface on which slides the ma- 
terial flowing upwards. Because the mounting sleeve 8 
together with its collar 7 is supported against the shoul- 
der 6 of the end sleeve 2, the casing is forced to accom- 
pany the drill tool as the latter moves downwards. 

When the drilling to accommodate the casing is 
completed, the shaft 9 is rotated in the opposite direc- 
tion, whereupon the reamer 11 is retracted to the posi- 
tion illustrated in Fig. 2, and the drilling tool is lifted 
through the casing 1, the latter being either left in the 
position corresponding to the position in Fig. 2 or being 
lowered further into the drill hole 4 into abutment against 
the ledge 1 3 formed between the drill hole 4 excavated 
by the reamer and the drill hole 1 4 excavated by the drill 
head 10. 

The material of the annular members 5 is chosen 
to ensure that the expansion thereof is delayed until the 
drilling operation referred to above is completed. Should 
any water exist in the excavated drill hole the expansion 
of the annular members 5 will occur automatically. In 
case no water yet exists in the drill hole water is supplied 
through the drill hole. The presence of water makes the 
annular members expand with delayed effect and as- 
sume the condition illustrated in Fig. 3, wherein the ex- 
panded annular members abut tightly against the wall 
of the drill hole 4, thus forming efficient seals. Owing to 
the oblique configuration of the grooves 3 the annular 
members are given a vertically expanded surface of 
contact against the drill hole wall 4 and they efficiently 
follow the wall contour. At the same time, the major ex- 
pansion is directed upwards, which means that the cas- 
ing is retained in position inside the drill hole as if by 
barbs. 

When the casing has thus been placed in position 
the drilling continues to the desired depth by means of 
a drilling tool, which preferably corresponds to the lower 
part 1 4 of the drill hole already excavated, i.e. to approx- 
imately the interior of the end sleeve 2. This continued 
drilling operation may be effected immediately, or simul- 
taneously with or after the expansion of the annular seal- 
ing members. Obviously, the hole could be drilled to a 
smaller diameter size. As illustrated in Fig. 4, any cracks 
15 occurring in the rock are spanned by the casing the 
lower end of which is sealed off against the rock. In this 
manner surface water and other pollutants are efficiently 
prevented from penetrating into the drilling hole which 
thus may be kept clean for a very long time. 

The prior-art method described above for excavat- 
ing the hole in which the casing may be inserted is but 
one suitable example and should not be regarded to limit 
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the applicability of the inventive object. 

It is of course possible to use other methods involv- 
ing simultaneous drilling and insertion of the casing. Al- 
so, the number of grooves housing the annular sealing 
members could be adjusted to the local need and thus 
be both higher or lower than the number shown in the 
drawings. 



Claims 

1 . A sealing method in rock drilling according to which 
a casing (1 ) provided with a rigid front end portion 
(2) is lowered into the drill hole simultaneously with 
the drilling, to seal said casing front end from the 
wall (4) of the drilled hole, characterized in that an- 
nular members (5) of a material that expands with 
delay when moistened are lodged in one or several 
external peripheral grooves formed in said end por- 
tion (2) of the casing. 

2. A sealing method as claimed in claim 1 , character- 
ized in that the expandable material is coated with 
a delay layer which dissolves slowly upon its con- 
tact with liquid. 

3. A sealing method as claimed in claim 1 or 2, char- 
acterized in that the composition of the expandable 
material is chosen to ensure that the expansion time 
for bridging the gap (a) between the casing (1, 2) 
and the surrounding drill hole wall (4) exceeds the 
time required for the drilling and/or the driving down 
of the casing to the desired depth. 

4. A sealing method as claimed in any one of the pre- 
ceding claims, characterized in that the peripheral 
grooves (3) formed in the end portion (2) of the cas- 
ing are formed with the groove walls extending ob- 
liquely upwards, towards the drill hole wall (4). 

5. A sealing device for use in rock drilling of the kind 
wherein a casing (1 ) provided with a rigid front end 
portion (2) is lowered concurrently with the drilling, 
to effect sealing between said casing and the sur- 
rounding drill hole wall (4), characterized in that it 
comprises a casing end portion (2) having external 
peripheral grooves (3) formed therein and annular 
members (5) in said grooves (3), said annular mem- 
bers inserted into said grooves in advance or in con- 
nection with the lowering of the casing into the drill 
hole and said annular members (5) being of a ma- 
terial that expands when moistened, the outer di- 
ameter of said annular members (5) in said periph- 
eral grooves having an external diameter in their 
non-moistened condition which with a clearance is 
smaller than the drill hole wall positioned exteriorly 
thereof. 



6. A device as claimed in claim 5, characterized in 
that the lateral walls of the peripheral grooves (3) 
are oblique so as to incline upwards towards the 
wall of the drill hole (4) when the casing is in its driv- 

5 en-down condition. 

7. A device as claimed in claim 5 or 6, characterized 
in that the annular members (5) inserted in the 
grooves (3) have an external diameter size when in 

10 their non-expanded condition which is smaller than 
the external diameter of the casing portion (2) in 
which they are housed. 

8. A device as claimed in claim 7, characterized in 
15 that the annular members (5) consist of a chloro- 

prene material. 

9. A device as claimed in any one of claims 5-8, char- 
acterized in that the annular members (5) have a 

20 core of an exandable material which is coated by 
an external delay layer which is dissolved slowly by 
liquid in order to delay contact between the liquid 
and the expandable material and thus to delay the 
expansion effect thereof. 

25 

10. A device as claimed in any one of claims 5-7, char- 
acterized in that the grooved casing portion (2) is 
a separate sleeve which may be attached to the rest 
of the casing. 

30 

Patentanspruche 



1. Abdichtverfahren bei Gesteinsbohrungen, gemass 
35 dem eine mit einem starren Vorderendteil (2) ver- 

sehene Verrohrung (1 ) gleichzeitig mit dem Bohren 
in das Bohrloch abgesenkt wird, urn das Vorderen- 
de der Verrohrung gegen die Wand (4) des gebohr- 
ten Lochs abzudichten, dadurch gekennzeichnet, 
40 dass ringformige Glieder (5) aus einem Material, 
dass sich bei Befeuchtung mit Verzogerung aus- 
dehnt, in einer oder mehreren ausseren Umfangs- 
nuten, die in dem Endteil (2) der Verrohrung ausge- 
bildet sind, angebracht sind. 

45 

2. Abdichtverfahren nach Anspruch 1, dadurch ge- 
kennzeichnet, dass das ausdehnbare Material mit 
einer Verzogerungsschicht uberzogen ist, die sich 
bei Kontakt mit Flussigkeit langsam auflost. 

so 

3. Abdichtverfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dass die Zusammensetzung des 
ausdehnbaren Materials so ausgewahlt ist, dass 
gewahrleistet ist, dass die Ausdehnungszert zur 

55 Uberbruckung des Spalts (a) zwischen der Verroh- 
rung (1, 2) und der umgebenden Bohrlochwand (4) 
die zum Bohren und/oder Hinuntertreiben der Ver- 
rohrung auf die gewunschte Tief e erforderliche Zeit 
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uberschreitet. 

4. Abdichtverfahren nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, dass die in 
dem Endteil (2) der Verrohrung ausgebildeten Um- 
fangsnuten (3) so ausgebildet sind, dass sich die 
Nutenwande schrag nach oben zur Bohrlochwand 
(4) hin erstrecken. 

5. Abdichtvorrichtung zur Verwendung bei Gesteins- 
bohrungen jener Art, bei der eine mit einem starren 
Vorderendteil (2) versehene Verrohrung (1) gleich- 
zeitig mit dem Bohren abgesenkt wird, damit eine 
Abdichtung zwischen der Verrohrung und der um- 
gebenden Bohrlochwand (4) bewirkt wird, dadurch 
gekennzeichnet, dass sie einen Verrohrungsendteil 

(2) mit darin ausgebildeten ausseren Umfangsnu- 
ten (3) und ringformige Glieder (5) in den Nuten (3) 
umfasst, wobei die ringformigen Glieder vorher 
oder in Verbindung mit dem Absenken der Verroh- 
rung in das Bohrloch in die Nuten eingesetzt wer- 
den und die ringformigen Glieder (5) aus einem Ma- 
terial bestehen, das sich bei Befeuchtung aus- 
dehnt, wobei der Aussendurchmesser der ringfor- 
migen Glieder (5) in den Umfangsnuten in ihrem 
nicht befeuchteten Zustand bei einem Abstand klei- 
ner ist als die ausserhalb davon positionierte Bohr- 
lochwand. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, dass die Seitenwande der Umfangsnuten 

(3) derart schrag sind, dass sie zur Wand des Bohr- 
lochs (4) hin nach oben geneigt sind, wenn sich die 
Verrohrung in ihrem nach unten getriebenen Zu- 
stand befindet. 

7. Vorrichtung nach Anspruch 5 oder 6, dadurch ge- 
kennzeichnet, dass die in den Nuten (3) eingesetz- 
ten ringformigen Glieder (5) in ihrem nicht ausge- 
dehnten Zustand einen Aussendurchmesser auf- 
weisen, der kleiner ist als der Aussendurchmesser 
des Gehauseteils (2), in dem sie untergebracht 
sind. 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zeichnet, dass die ringformigen Glieder (5) aus 
Chloroprenmaterial bestehen. 

9. Vorrichtung nach einem der Anspruche 5 - 8, da- 
durch gekennzeichnet, dass die ringformigen Glie- 
der (5) einen Kern aus einem ausdehnbaren Mate- 
rial aufweisen, der mit einer ausseren Verzoge- 
rungsschicht uberzogen ist, die durch Flussigkeit 
langsam aufgelost wird, damit Kontakt zwischen 
der Flussigkeit und dem ausdehnbaren Material 
und somit seine Ausdehnungswirkung verzogert 
wird. 



10. Vorrichtung nach einem der Anspruche 5 - 7, da- 
durch gekennzeichnet, dass es sich bei dem genu- 
teten Verrohrungsteil (2) um eine getrennte Hulse 
handelt, die an dem Rest der Verrohrung befestigt 
5 werden kann. 



Revendications 

10 1. Procede d'etanchgification dans la perforation de 
roches, conformement auquel on fait descendre un 
tubage (1) muni d'une portion terminale frontale ri- 
gide (2) dans le trou de forage simultanement au 
forage, pour etancher ladite extremite frontale de 

is tubage par rapport a la paroi (4) du trou forg, carac- 
tgris6 en ce que des elements annulaires (5) en une 
matiere qui se dilate a retardement lorsqu'elle est 
humidifiee, sont loggs dans une ou plusieurs rainu- 
res periphSriques externes pratiquges dans ladite 

20 portion terminale (2) du tubage. 

2. Procede d'etancheification selon la revendication 1 , 
caracterise en ce que la matiere expansible est re- 
venue d'une couche a retardement qui se dissout 

2S lentement lors de son contact avec un liquide. 

3. Procede d'etanchgification selon la revendication 1 
ou 2, caracteris6 en ce que la composition de la ma- 
tiere expansible est selectionnSe pour garantir le 

30 fait que le temps de dilatation requis pour remplir 
I'espace libre (a) mgnagg entre le tubage (1, 2) et 
la paroi (4) du trou de forage environnant excede le 
temps requis pour le forage et/ou le guidage vers le 
bas du tubage jusqu'a la profondeur desir6e. 

35 

4. Procede d'etanchgification selon Tune quelconque 
des revendications prdcddentes, caractgrisg en ce 
que la forme des rainures pgriphgriques (3) prati- 
ques dans la portion terminale (2) du tubage epou- 

40 se celle des parois rainurees s'etendant en oblique 
vers le haut, en direction de la paroi (4) du trou de 
forage. 

5. Dispositif d'etancheification a utiliser dans la perio- 
ds ration de roches, du type dans lequel on fait des- 
cendre un tubage (1) muni d'une portion terminale 
frontale rigide (2) de maniere concourante avec le 
forage pour rgaliser une etancheification entre ledit 
tubage et la paroi (4) du trou de forage environnant, 

so caract6rise en ce qu'il comprend une portion termi- 
nale de tubage (2) dans laquelle sont pratiquges 
des rainures peripheriques externes (3), des ele- 
ments annulaires (5) 6tant disposes dans lesdites 
rainures (3), lesdits elements annulaires 6tant ins6- 
5S res dans lesdites rainures au prealable ou de con- 
cert avec la descente du tubage dans le trou de fo- 
rage, et lesdits 6l6ments annulaires (5) 6tant reali- 
ses en une matiere qui se dilate a retat humidifie, 



35 

4. 



40 



5. 

45 
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lesdits elements annulaires (5) dans lesdites rainu- 
res peVipheriques possSdant un diametre externe a 
leur etat non humidifie qui, avec du jeu, est inferieur 
a celui de la paroi du trou de forage positionnee a 
I'extdrieur de ces Elements. s 

6. Dispositif selon la revendication 5, caract6ris6 en 
ce que les parois laterales des rainures peripheri- 
ques (3) sont obliques de facon a s'incliner vers le 
haut en direction de la paroi du trou de forage (4) *o 
lorsque le tubage se trouve dans I'etat dans lequel 

il est guid6 vers le bas. 

7. Dispositif selon la revendication 5 ou 6, caracterisS 

en ce que les elements annulaires (5) insures dans is 
les rainures (3) possedent une dimension de dia- 
metre externe a I'etat non dilate qui est inferieure a 
celle du diametre externe de la portion de tubage 
(2) dans laquelle ils sont log6s. 

20 

8. Dispositif selon la revendication 7, caracterise en 
ce que les elements annulaires (5) sont constitues 
par une matiere de chloroprene. 

9. Dispositif selon Tune quelconque des revendica- 25 
tions 5 a 8, caract6rise en ce que les 6l6ments an- 
nulaires (5) possedent une partie centrale en une 
matiere expansible qui est revetue d'une couche 
externe a retardement qui se dissout lentement au 
contact d'un liquide dans le but de retarder le con- 30 
tact entre le liquide et la matiere expansible et ainsi, 
retarder son effet de dilatation. 

10. Dispositif selon i'une quelconque des revendica- 
tions 5 a 7, caracteVise en ce que la portion de tu- 35 
bage rainurde (2) est un manchon separe qui peut 
etre fixe au reste du tubage. 
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